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114. To understand the nature of this motion we may commence with the sliding of one straight-edged board on another.
Thus let C1122I'' be a plane board whose edge, DE, slides on the edge, AB> of another board, ABC, of -which for convenience we. suppose the edge, AC, to be hori-
zontal.     Hy § 30, if the upper board         ^.—-—*-—-f
move horizontally to the right, the constraint will give it, in addition, a vertically upward motion, and the rates of these motions are in the constant ratio of AC to CJ3. Now, if both ^ planes be bent so as to form portions
of the surface of a vertical right cylinder, the motion of DF parallel to AC will become a rotation about the axjs of the cylinder, and the necessary accompaniment of vertical motion will remain unchanged. As it is. evident that all portions of AB will be equally inclined to the axis of the cylinder, it is obvious that the fhread of the screw, which corresponds to the edge, DE, of the upper board, must be traced on the cylinder so as always to make a constant angle with its generating lines (§ xaB). A hollow mould taken from the screw itself forms what is called the nut—the representative of the board, ABC— and it is obvious that the screw cannot move without rotating about its axis, "if the nut be fixed. If a be the radius of the cylinder, «o the angular velocity, a the inclination of the screw thread to a generating line, u the linear velocity of the axis of the. screw, we seo at once from the above con< slruction tlwt
<k* \ u :: AC ; CB :: sin a : cos a,
which gives the requisite relation between o> and w.
116.    In the exempted case of § 113, the whole motion consists of two translations, which cart of course be compounded into a single one: and thus, in this case, there is no rotation at all, or every plane of it fulfils the specified condition for S of § 113.
110. We may .now briefly consider the case in which the gliding <:ones (§ no) are both circular, as it has important applications to the motion of the earth, the evolutions of long or flattened projectiles, the spinning of tops and gyroscopes, etc. The motion in this case may be called Pncasfantu JRotation, The plane through the instantaneous axis and the axis of the fixed cone passes through the axis of the rolling cone. This plane turns round the axis of the fixed cone with an angular velocity O, which must clearly bear a constant ratio to the angular velocity « of the rigid body about its instantaneous axis.
117.    The motion of the plane containing these axes is called the Precession in any such case.    What we have denoted by O is the angular velocity of the precession, or, as it fa sometimes called, tho rate of precession.ted), the body may be brought from the first position to the second by translation through a determinate distance perpendicular to a given plane, and «n4.n*,n« +Kt-rx,,frK o, /ta«-avtvktn<ifa anrrlo ohrtnf ft rlftp.rminatc axis rjer-*dius of the circle) in coaxial tuaci.    But the plme and |<uwtu«i of
